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Cross-linking of CD4 molecules upregulates Fas antigen expression in 
lymphocytes by inducing interferon-gamma and tumor necrosis factor-alpha 
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We have recently shown that, in unfractioned peripheral blood mononuclear 
cells (PBMCs), the cross-linking of CD4 molecules (CD4XL) is sufficient to 
induce T-cell apoptosis. However, the underlying mechanism for the 
CD4XL-mediated T-cell apoptosis is largely unknown. Several recent studies 
have shown that Fas antigen (Ag), a cell-surface molecule, mediates 
apoptosis-triggering signals. We show here that cross-linking ofCD4 
molecules, induced either by anti-CD4 monoclonal antibody (MoAb) Leu3a or 
by human immunodeficiency virus-1 (HIV-1) envelope protein gp1 60, 
upregulates Fas Ag expression as well as Fas mRNA in normal lymphocytes. 
Addition of the tyrosine protein kinase inhibitor genistein or of the 
immunosuppressive agent cyclosporin A abrogated these effects. The 
upregulation of Fas Ag closely correlated with apoptotic cell death, as 
determined by flow cytometry. In addition, CD4XL resulted in the induction 
of interferon-gamma (IFN-gamma) and tumor necrosis factor-alpha (TNF-alpha) 
in the absence of interleukin-2 (IL-2) and IL-4 secretion in PBMCs. Both 
INF-gamma and TNF-alpha were found to contribute to Fas Ag upregulation and 
both anti-IFN-gamma and anti-TNF-alpha antibodies 

blocked CD4XL-induced Fas Ag upregulation and lymphocyte apoptosis. These 
findings strongly suggest that aberrant cytokine secretion induced by CD4XL 
and consequent upregulation of Fas Ag expression might play a.critical role 
in triggering peripheral T-cell apoptosis and thereby contribute to 
HIV disease pathogenesis. 
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A disturbance of interferon synthesis with the hyperproduction of unusual 
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AUTHOR: Skurkovich S (Reprint) ; Skurkovich B; Bellanti J A 
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AUTHOR: SKURKOVICH S (Reprint) ; SKURKOVICH B; BELLANTI J A 

AUTHOR ADDRESS: DEP OF INTERNATIONAL CENT FOR INTERDISCIPLINARY STUDIES OF 

IMMUNOL, GEORGETOWN UNIV SCH OF MED, WASHINGTON, DC 20007, USA**USA 
JOURNAL: Clinical Immunology and Immunopathology 43 (3): p3 62-373 1987 
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DOCUMENT TYPE: Article 
RECORD TYPE: Abstract 
LANGUAGE: ENGLISH 
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20852 United States 
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A UNIFYING MODEL OF THE IMMUNOREGULATORY ROLE OF THE INTERFERON SYSTEM CAN 

INTERFERON PRODUCE DISEASE IN HUMANS? i 
AUTHOR: SKURKOVICH S (Reprint); SKURKOVICH B; BELLANTI J A 

AUTHOR ADDRESS: DEP OF INTERNATIONAL CENT FOR INTERDISCIPLINARY STUDIES OF / 

IMMUNOL, GEORGETOWN UNIV SCH OF MED, WASHINGTON, DC 20007, USA**USA / / Av / j / 

JOURNAL: Clinical Immunology and Immunopathology 43 (3): p362-373 1987 UL/fl / //Js£ 

ISSN: 0090-1229 [J ffo g / Vu? 

DOCUMENT TYPE: Article I / 

RECORD TYPE: Abstract / 
LANGUAGE: ENGLISH 

ABSTRACT: This hypothesis is a presentation of a unifying model of the < 
interferon (IFN) system as a cascade of sequentially interacting / 
responses of IFNs-.alpha., -.beta., and -.gamma, involved in modulation / 
of the immune response. We propose that every antigen is an IFNogen. The / 
first stage(s) of immune responsiveness is associated primarily with the / 
production of the family of IFN-.alpha.. In certain immunologically / 
mediated diseases, including the autoimmune diseases and AIDS, / 
disturbances in the synthesis of IFN-.alpha. occur with a switch to the / 
production of predominantly acid-labile types, which have a negative / 
immunoregulatory effect. Moreover, disturbances of IFN synthesis in the * ; 

embryo or fetus can lead to deformities. Some viruses and other \ 
biological and chemical substances manifest a pathological effect by the 
IFN they induce. This IFN may help sustain the viruses and other 
substances which induce this IFN. We think it is unsafe to give patients 
immunoregulators in incomplete form. Thus, there is a potential danger in 
giving patients recombinants forms of IFNs and interleukin 2 produced in 
bacteria. In certain immune disorders, we may be able to treat patients 
by the binding or removal of hyperproduced IFNs from the body. This may 

. lead to the restoration of immunologic balance and clinical improvement. 
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A disturbance of interferon synthesis with the hyperproduction of unusual 
kinds of interferon can trigger autoimmune disease and play a 
pathogenetic role in AIDS: The removal of these interferons can by 
therapeutic 

AUTHOR: Skurkovich S (Reprint); Skurkovich B; Bellanti J A 

AUTHOR ADDRESS: Advanced Biotherapy Concepts Lab., Rockville, MD, USA**USA 
JOURNAL: Medical Hypotheses 41 (2): p1 77-1 85 1993 
ISSN: 0306-9877 
DOCUMENT TYPE: Article 
RECORD TYPE: Abstract 
LANGUAGE: English 

ABSTRACT: Disturbances of interferon synthesis with the hyperproduction of 
unusual kinds of interferons may be the initial step which triggers 
autoimmune disease through a concatenation of pathological reactions 
including the disturbance of several immunological and interferon 
cascades. This fundamental disturbance can result either from a genetic 
predisposition or from the influence of certain viruses (or viral 
particles) or both factors together. The administration of interferons to 
individuals with an underlying or latent autoimmune condition can 
exacerbate or trigger the disease. AIDS has many features similar 
to autoimmune disease, including the hyperproduction of aberrant 
interferon, a type with little or no anti-HIV activity, 
protectively induced by HIV to allow its continued replication and 
survival. In other words, while most viruses induce normal IFN which 
protects the cells against viral infection, HIV induces an 
abnormal, defective kind of IFN which insures viral survival. The 
neutralization of hyperproduced interferons by polyclonal or monoclonal 
antibody produced in mouse, or preferably, human hybridoma, removal via 
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INCREASED HUMAN IMMUNODEFICIENCY VIRUS HIV EXPRESSION IN CHRONICALLY 
INFECTED U937 CELLS UPON IN-VITRO DIFFERENTIATION BY HYDROXYVITAMIN D3 
ROLES OF INTERFERON AND TUMOR NECROSIS FACTOR IN REGULATION OF HIV 
PRODUCTION 

AUTHOR: LOCARDI C (Reprint); PETRINI C; BOCCOLI G; TESTA U; DIEFFENBACH C; 

BUTTO S; BELARDELLI F 
AUTHOR ADDRESS: LAB OF VIROL, 1ST SUPERIORE Dl SANITA, VIALE REGINA ELENA, 

299, 00161 ROME, ITALY**ITALY 
JOURNAL: Journal of Virology 64 (12): p5874-5882 1990 
ISSN: 0022-538X 
DOCUMENT TYPE: Article 
RECORD TYPE: Abstract 
LANGUAGE: ENGLISH 

ABSTRACT: We have investigated the roles of cytokines in the modulation of 
human immunodeficiency virus (HIV) production in chronically 
infected U937 cells upon in vitro differentiation by hydroxyvitamin D3. 
HIV-infected U937 cells exhibited markedly lower levels of CD4 and 
HLA-DR antigens than uninfected cells did. Vitamin D3 induced a 
time-dependent macrophagelike differentiation, as determined by 
monitoring the expression of some surface antigens by means of the 
monoclonal antibodies OKM1, OKM5, OKM13, OKM14, OKT4, anti-HLA-DR, 
TecMG2, TecMG3, LeuM3, LeuM1, anti-HLA-DP, and anti-HLA-DQ. Treatment 
with hydroxyvitamin D3 resulted in a marked increase in HIV 
production compared with control cultures. Interleukin l.beta.i: \ 
(IL-1.beta.) and tumor necrosis factor .alpha. (TNF-.alpha.) were 
detected in the culture media, whereas interferon (IFN) was not generally 
found. Using the polymerase chain reaction technique, we found HIV 
-infected U937 cells to express detectable levels of mRNAs for alpha 
interferon (IFN-.alpha.), IFN-.beta. t TNF-.alpha. and IL-lbeta.. The 
addition of TNF resulted in a marked increase of HIV production, 
whereas IL-1.beta. was ineffective. In contrast, both IFN-.alpha. and 
IFN-.beta. exerted some inhibitory effect on HIV production, which 
was more marked in vitamin D3-treated cutlures than in untreated 
cultures. HIV production was significantly increased by antibodies 
to IFN-.alpha. in both untreated and vitamin 3-treated cultures. 
Anti-IFN-.beta. antibody increased HIV production only 
in vitamin D3-treated cells. In contrast, anti-TNF-.alpha. 
antibodies markedly decreased HIV production in both control and 
differentiating U937 cells. Vitamin D3 treatment resulted in a higher 
expression of TNF receptors in differentiating cells than in control , 
HIV-infected cells. These data demonstrate a strong correlation 
between HIV production and macrophagelike differentiation-Jn*. . 
chronically infected U937 cells and suggest that endogenous IFN and TNF 
exert opposite effects in the regulation of virus production in both 
undifferentiated and vitamin D3-treated cell cultures. 
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INFECTED U937 CELLS UPON IN-VITRO DIFFERENTIATION BY HYDROXYVITAMIN D3 
ROLES OF INTERFERON AND TUMOR NECROSIS FACTOR IN REGULATION OF HIV 
PRODUCTION 

AUTHOR: LOCARDI C (Reprint); PETRINI C; BOCCOLI G; TESTA U; DIEFFENBACH C; 

BUTTO S; BELARDELLI F 
AUTHOR ADDRESS: LAB OF VIROL, 1ST SUPERIORE Dl SANITA, VIALE REGINA ELENA, 

299, 00161 ROME, ITALY**ITALY 
JOURNAL: Journal of Virology 64 (12): p5874-5882 1990 
ISSN: 0022-538X 
DOCUMENT TYPE: Article 
RECORD TYPE: Abstract V 
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ABSTRACT: We have investigated' tffe roles of cytokines in the modulation of 
human immunodeficiency virus (HIV) production in chronically 
infected U937 cells upon in vitro differentiation by hydroxyvitamin D3. 
HIV-infected U937 cells exhibited markedly lower levels of CD4 and 
HLA-DR antigens than uninfected cells did. Vitamin D3 induced a 
time-dependent macrophagelike differentiation, as determined by 
monitoring the expression of some surface antigens by means of the 
monoclonal antibodies OKM1, OKM5, OKM13, OKM14, OKT4, anti-HLA-DR, 
TecMG2, TecMG3, LeuM3, LeuM1, anti-HLA-DP, and anti-HLA-DQ. Treatment 
with hydroxyvitamin D3 resulted in a marked increase in HIV 
production compared with control cultures. Interleukin Lbeta. : ;: 
(IL-1.beta.) and tumor necrosis factor .alpha. (TNF-.alpha.) were 
detected in the culture media, whereas interferon (IFN) was not generally 
found. Using the polymerase chain reaction technique, we found HIV 
-infected U937 cells to express detectable levels of mRNAs for alpha 
interferon (IFN-.alpha.), IFN-.beta., TNF-.alpha. and IL-1.beta.. The 
addition of TNF resulted in a marked increase of HIV production, 
whereas IL-1.beta. was ineffective. In contrast, both IFN-.alpha. and 
IFN-.beta. exerted some inhibitory effect on HIV production, which 
was more marked in vitamin D3-treated cutlures than in untreated 
cultures. HIV production was significantly increased by antibodies 
to IFN-.alpha. in both untreated and vitamin 3-treated cultures. 
Anti-IFN-.beta. antibody increased HIV production only 
in vitamin D3-treated cells. In contrast, anti-TNF-.alpha. 
antibodies markedly decreased HIV production in both control and 
differentiating U937 cells. Vitamin D3 treatment resulted in a higher 
expression of TNF receptors in differentiating cells than in control , 
HIV-infected cells. These data demonstrate a strong correlation 
between HIV production and macrophagelike differentiation Jn 
chronically infected U937 cells and suggest that endogenous IFN and TNF 
exert opposite effects in the regulation of virus production in both 
undifferentiated and vitamin D3-treated cell cultures. 
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THE IMMUNOMODULATORY ROLE OF IFN-ALPHA OR MALTOSE-STABILIZED IFN-ALPHA ON 
T-CELL ACTIVATION 

AUTHOR: KOHNO K (Reprint); HOLAN V; MATSUDA S; KURIMOTO M; MINOWADA J 
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i ^ j JOURNAL' Journal of Infectious Diseases 174 (1): p63-68 1996 1996 
kf" ISSN: 0022-1899 

DOCUMENT TYPE: Article 
RECORD TYPE: Abstract 
LANGUAGE: English 

ABSTRACT: Tumor necrosis factor-alpha (TNF-alpha), a proinflammatory 
cytokine known to stimulate human immunodeficiency virus type I (HIV-1) 
replication, has been implicated in the pathogenesis of HIV-1 
infection. Inhibition of TNF-alpha by a chimeric humanized 
monoclonal antibody, cA2 t was investigated in 6 HIV-1 -infected patients 
with CD4 cell counts It 200/mm-3. Two consecutive infusions of 10 mg/kg 
14 days apart were well tolerated, and a prolonged serum half-life for 
cA2 (mean, 257 +- 70 h) was demonstrated. Serum immunoreactive TNF-alpha 
concentrations fell from a mean prestudy value of 6.4 pg/mL (range, 
4.2-7.9) to 1.1 pg/mL (range, 0.5-2.2) 24 h after the first infusion and 
returned to baseline within 7-14 days. A similar response was seen after 
the second infusion. No consistent changes in CD4 cell counts or plasma 
HIV RNA levels were observed^over 42 days. Future studies eyaluatir 
therapeutic utility of lor 

anti-TNF-alpha antibodfes ar£iea$ible-Hfia~warranted. 
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ABSTRACT: Persistent activation of the immune system is one of the 
hallmarks of HIV-1 infection. In this study we analysed the induction of 
factors involved in cytokine signal transduction, such as STAT 1 proteinsj 
and IRF-1 mRNA, in normal peripheral blood mononuclear cells (£BMC) 
exposed to HIV-infected cells, and the induction of apoptosis. Western 
blot analyses and reverse transcriptase-polymerase chain reaction Jesuits 
indicate that both cells infected with a X4 strain and cells infe 
with a R5 strain are able to increase intracellular leud&of J±rA7T(J#fpha 
and beta proteins as well as IRF-1 mRNA. Ttos effect was pipvented 
by neutralizing antibodies against interferon-arpha (l£M-alpha). 
HIV-1 -infected cells dose-dependently induceAapcrotamc commitment 
in normal PBMC, as revealed by DNA fragmenfatiatvanalysis, but this was 
not accompanied by an increase of caspase-3 activity, even if a slight 
up-regfilation of I L-1 beta-converting enzyme mRNA was detected. Apoptosis 
induction could be abrogated mainly by antibodies against 
tumour necrosis factor-alpha (TNF-alpha) and, to a lesser 
extent, by antibodies against IFN-gamma. All these findings suggest 
that uninfected PBMC can undergo activation of signal transduction and 
apoptosis after exposure to bystander HIV-infected cells, subsequent to 
the induction of cytokines such as IFNs and TNF-alpha. 
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ABSTRACT: The effect of culture supernatant of MT-2 cells on human 
immunodeficiency virus (HlV)-producing cells. MOLT-4/HIVHTLV-IIIB cells, 
was examined. As compared to the effect on MOLT-4 cells, parent cells not 
infected with HIV, a selective cytotoxic/cytostatic effect on 
MOLT-4/HIVHTLV-IIIB cells was observed 4 days after treatment with up to 
640-fold-diluted MT-2 supernatant. Furthermore, under similar conditions, 
a 2- to 6-fold increase in the number of HIV particles was detected 
in the culture of MOLT-4/HIVHTLV-IIIB cells 6 hr after 
treatment. Complete blocking of these effects by anti-lymphotoxin 
monoclonal antibody, but not by anti-tumor necrosis 
factor antibody, indicates that these effects of MT-2 supernatant 
on MOLT-4/HIVHTLV-IIIB cells are attributable to a 
lymphotoxin-related cytotoxic factor. 
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ABSTRACT: Persistent activation of the immune system is one of the 
hallmarks of HIV-1 infection. In this study we analysed the induction of 
factors involved in cytokine signal transduction, such as STAT 1 — 1 
and IRF-1 mRNA, in normal peripheral blood mononuclear cellq 
exposed to HIV-infected cells, and the induction of apoptos 
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HIV-1 -infected cells dose-dependently induce&^poptotic commitment 
in normal PBMC, as revealed by DNA fragmentation analysis, but this was 
not accompanied by an increase of caspas^3 activity, even if a slight 
up-regulation of IL-1 beta-converting enzyme mRNA was detected. Apoptosis 
induction could be abrogated mainly by antibodies against 
tumour necrosis factor-alpha (TNF-alpha) and, to a lesser 
extent, by antibodies against IFN-gamma. All these findings suggest 
that uninfected PBMC can undergo activation of signal transduction and 
apoptosis after exposure to bystander HIV-infected cells, subsequent to 
the induction of cytokines such as IFNs and TNF-alpha. 
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ABSTRACT: Tumor necrosis factor alpha (TNFalpha) is a proinflammatory 
cytokine principally involved in the activation of lymphocytes in 
response to viral infection. TNFalpha also stimulates the production of 
other cytokines, activates NK cells and potentiates cell death and/or 
lysis in certain models of viral infection. Although TNFalpha might be 
expected to be a protective component of an antiviral immune response, 
several lines of evidence suggest that TNFalpha and other yirally-induced 
cytokines actually may contribute to the pathogenesis of HIV infection. 
Based on the activation of HIV replication in response to TNFalpha, HIV 
appears to have evolved to take advantage of host cytokine activation 
pathways. Antibodies to TNFalpha are present in the serum of normal 
individuals as well as in certain autoimmune disorders, and may modulate 
disease progression in the setting of HIV infection. We examined 
TNFalpha-specific antibodies in HIV-infected non-progressors and healthy 
seronegatives; anti-TNFalpha antibody levels are significantly higher in 
GRIV seropositive slow/non-progressors (N = 120, mean = 0.24), compared 
to seronegative controls (N = 12, mean = 0.11). TNFalpha antibodies 
correlated positively with viral load, (P = 0.013, r = 0.282), and CD8+ 
cell count (P = 0.03, r = 0.258), and inversely with CD4+ cell count (P = 
0.003, r = -0.246), percent CD4+ cells (P = 0.008, r = -0.306), and CD4 
:CD8 ratio (P = 0.033, r = -0.251). TNFalpha antibodies also correlated 
positively with antibodies to peptides corresponding to the CD4 binding 
site of gp160 (P = 0.001, r = 0.384), the CD4 identity region (P = 0.016, 
r = 0.29), the V3 loop (P = 0.005, r = 0.34), and the amino terminus of 
Tat (P = 0.001, r = 0.395); TNFalpha antibodies also correlated 
positively with antibodies to Nef protein (P = 0.008, r = 0.302). The 
production of anti-TNFalpha antibodies appears to be an adaptive response 
to HIV infection and suggests the potential utility of modified cytpkine 
vaccines in the treatment of HIV infections as well as 
AIDS-related and unrelated autoimmune and CNS disorders. 
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ABSTRACT: Homozygous human immunodeficiency virus type 1 (HlV-l)-transgenic 
mice (Tg26) appear normal at birth but die within 3 to 4 weeks. The skin 
of these animals shows diffuse scaling and high-level expression of both 
HIV-1 mRNA and gp120. Previous experiments showed that 
treatment with human chorionic gonadatropin (hCG) prevented 

, death and the expression of HIV-1 mRNA and gp120. The present 
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ABSTRACT: Tumor necrosis factor-alpha (TNF-alpha), a proinflammatory 
cytokine known to stimulate human immunodeficiency virus type I (HIV-1 ) 
replication, has been implicated in the pathogenesis of HIV-1 
infection. Inhibition of TNF-alpha by a chimeric humanized 
monoclonal antibody, cA2, was investigated in 6 HIV-1 -infected patients 
with CD4 cell counts It 200/mm-3. Two consecutive infusions of 10 mg/kg 
14 days apart were well tolerated, and a prolonged serum half-life for 
cA2 (mean, 257 +- 70 h) was demonstrated. Serum immunoreactive TNF-alpha 
concentrations fell from a mean prestudy value of 6.4 pg/mL (range, 
4.2-7.9) to 1.1 pg/mL (range, 0.5-2.2) 24 h after the first infusion and 
returned to baseline within 7-14 days. A similar response was seen after 
the second infusion. No consistent changes in CD4 cell counts or plasma 
HIV RNA levels were observed over 42 days. Future studies evaluating the 
therapeutic utility of long-term TNF-alpha suppression using 
anti-TNF-alpha antibodies are feasible and warranted. 
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ABSTRACT: Persistent activation of the immune system is one of the * 
lallmarks of HIV-1 infection. In this study we analysed the induction oft 
actors involved in cytokine signal transduction, such as STAT 1 proteins 
and IRF-1 mRNA, in normal peripheral blood mononuclear cells (PBMC) 
exposed to HIV-infected cells, and the induction of apoptosis. Western 
blot analyses and reverse transcriptase-polymerase chain reaction results 
indicate that both cells infected with a X4 strain and cells infected 
with a R5 strain are able to increase intracellular levels of STAT 1 alpha 
and beta proteins as well as IRF-1 mRNA. This effect was prevented 
by neutralizing antibodies against interferon-alpha (IFN-alpha). 
HIV-1 -infected cells dose-dependently induced apoptotic commitment 
in normal PBMC, as revealed by DNA fragmentation analysis, but this was 
not accompanied by an increase of caspase-3 activity, even if a slight 
up-regulation of I L-1 beta-converting enzyme mRNA was detected. Apoptosis 
induction could be abrogated mainly by antibodies against 
tumour necrosis factor-alpha (TNF-alpha) and, to a lesser 
extent, by antibodies against IFN-gamma. All these findings suggest 
that uninfected PBMC can undergo activation of signal transduction and 
apoptosis after exposure to bystander HIV-infected cells, subsequent to 
the induction of cytokines such as IFNs and TNF-alpha. 
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ABSTRACT: The effect of culture supernatant of MT-2 cells on human 
immunodeficiency virus (HlV)-producing cells. MOLT-4/HIVHTLV-IIIB cells, 
was examined. As compared to the effect on MOLT-4 cells, parent cells not 
infected with HIV, a selective cytotoxic/cytostatic effect on 
MOLT-4/HIVHTLV-IIIB cells was observed 4 days after treatment with up to 
640-fold-diluted MT-2 supernatant. Furthermore, under similar conditions, 
a 2- to 6-fold increase in the number of HIV particles was detected 
in the culture of MOLT-4/HIVHTLV-IIIB cells 6 hr after 
treatment. Complete blocking of these effects by anti-lymphotoxin 
monoclonal antibody, but not by anti-tumor necrosis 
factor antibody, indicates that these effects of MT-2 supernatant 
on MOLT-4/HIVHTLV-IIIB cells are attributable to a 
lymphotoxin-related cytotoxic factor. 
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ABSTRACT: Persistent activation of the immune system is one of the 
hallmarks of HIV-1 infection. In this study we analysed the induction of 
factors involved in cytokine signal transduction, such as STAT 1 proteins 
and IRF-1 mRNA, in normal peripheral blood mononuclear cells (PBMC) 
exposed to HIV-infected cells, and the induction of apoptosis. Western 
blot analyses and reverse transcriptase-polymerase chain reaction results 
indicate that both cells infected with a X4 strain and cells infected 
with a R5 strain are able to increase intracellular levels of STAT 1 alpha 
and beta proteins as well as IRF-1 mRNA. This effect was prevented 
by neutralizing antibodies against interferon-alpha (IFN-alpha). 
HIV-1 -infected cells dose-dependently induced apoptotic commitment 
in normal PBMC, as revealed by DNA fragmentation analysis, but this was 
not accompanied by an increase of caspase-3 activity, even if a slight 
up-regulation of I L-1 beta-converting enzyme mRNA was detected. Apoptosis 
induction could be abrogated mainly by antibodies against 
tumour necrosis factor-alpha (TNF-alpha) and, to a lesser 
extent, by antibodies against IFN-gamma. All these findings suggest 
that uninfected PBMC can undergo activation of signal transduction and 
apoptosis after exposure to bystander HIV-infected cells, subsequent to 
the induction of cytokines such as IFNs and TNF-alpha. 
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ABSTRACT: Tumor necrosis factor alpha (TNFalpha) is a proinflammatory 
cytokine principally involved in the activation of lymphocytes in 
response to viral infection. TNFalpha also stimulates the production of 
other cytokines, activates NK cells and potentiates cell death and/or 
lysis in certain models of viral infection. Although TNFalpha might be 
expected to be a protective component of an antiviral immune response, 
several lines of evidence suggest that TNFalpha and other virally-induced 
cytokines actually may contribute to the pathogenesis of HIV infection. 
Based on the activation of HIV replication in response to TNFalpha, HIV 
appears to have evolved to take advantage of host cytokine activation 
pathways. Antibodies to TNFalpha are present in the serum of normal 
individuals as well as in certain autoimmune disorders, and may modulate 
disease progression in the setting of HIV infection. We examined 
TNFalpha-specific antibodies in HIV-infected non-prog ressors and healthy 
seronegatives; anti-TNFalpha antibody levels are significantly higher in 
GRIV seropositive slow/non-progressors (N = 120, mean = 0.24), compared 
to seronegative controls (N = 12, mean = 0.11). TNFalpha antibodies 
correlated positively with viral load, (P = 0.013, r = 0.282), and CD8+ 
cell count (P = 0.03, r = 0.258), and inversely with CD4+ cell count (P = 
0.003, r = -0.246), percent CD4+ cells (P = 0.008, r = -0.306), and CD4 
:CD8 ratio (P = 0.033, r = -0.251). TNFalpha antibodies also correlated 
positively with antibodies to peptides corresponding to the CD4 binding 
site of gp160 (P = 0.001, r = 0.384), the CD4 identity region (P = 0.016, 
r = 0.29), the V3 loop (P = 0.005, r = 0.34), and the amino terminus of 
Tat (P = 0.001 , r = 0.395); TNFalpha antibodies also correlated 
positively with antibodies to Nef protein (P = 0.008, r = 0.302), The 
production of anti-TNFalpha antibodies appears to be an adaptive response 
to HIV infection and suggests the potential utility of modified cytpkine 
vaccines in the treatment of HIV infections as well as 
AIDS-related and unrelated autoimmune and CNS disorders. 
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ABSTRACT: Homozygous human immunodeficiency virus type 1 (HlV-l)-transgenic 
mice (Tg26) appear normal at birth but die within 3 to 4 weeks. The skin 
of these animals shows diffuse scaling and high-level expression of both 
HIV-1 mRNA and gp120. Previous experiments showed that 
treatment with human chorionic gonadatropin (hCG) prevented 
death and the expression of HIV-1 mRNA and gp120. The present 
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